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I n these pages, you will travel 
to eight planets Itncluding a 
rare double world!! specially 
created for this book on your 
journey to find alien life. Each 
planet you visrt is modeled 
on an actual type of planet 
scientists have discovered 
in the Milky Way galaxy. The 
aliens are imagined creatures 
based on scientific realities 
about how life forms in dif¬ 
ferent environments. We can 
took at factors such as gravity, 
temperature, and availability 
of light and water to determine 
what form each planet's 
inhabitants might take. Some¬ 
day we may have the means 
to travel to these distant 
worlds, so we can meet any 
possible inhabitants ourselves. 
For now. we use scientifically 
based speculation to imagine 
alt the exciting possibilities 
of life beyond Earth. 
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ALIEN SPACE SCOUTS WANTED! 
Your mission awaits. You are 
needed out there in the galaxy— 
our own Milky Way, our illustrious 
city of stars—pronto! 

THE BACKGROUND 
First, look at the array of 
aliens we see here. Are they 
nothing more than figments of 
a vast and wild imagination? 
Could Earthbound humans 
really be the only intelligent 
beings in pur universe? Or, if 
we apply our knowledge of 
biology, botany, chemistry. 


and evolution to newly 
discovered alien worlds 
circling distant stars, would 
we encounter something 
wondrously different? 

THE MISSION • 

Now is the time to use your 
science-based imagination to 
help investigate eight exoplanets, 
planets existing "exo" or out¬ 
side. our own solar system. This 
book is your guide to detecting, 
observing, and analyzing strange 
new life-forms on distant worlds. 
We are about to take the wildest 
space safari ever. 


SOME WORDS OF CAUTION 
Do not try to feed these life- 
forms. They are not like any other 
creatures you have seen before 
and may have a few surprises you 
might not find so pleasant. 

Twenty-first-century explorers, 
we want this mission to be a 
big success. Anticipate some 
serious alien finds, explore well, 
and come home in one piece. 
Alien Space Scouts , It's time 
to say goodbye to our solar 
system and travel to the stars . 

' Are you ready? 
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SO Many stars. 

SO MANY POSSIBILITIES! 


HOW PLANETS FORM 


C heck this out. The Milky Way is 
the galaxy we call our home. 
There are 200 billion stars and 
at least 230 million Earth-like planets 
in it. Look closer. See all those white 
smudges surrounding our galaxy? Each 
one is another galaxy made of billions 
of stars with trillions of planets circling 
around them. There are more galaxies 
In the universe than all the snowftakes 
that have ever fallen on Earth. That 
should make your head spin! 

With all these stars and planets 
out there, the challenge is trying to 
figure out which ones would be the 
best for life. Knowing that our planet 
supports intelligent life, we begin our 
search by looking for alien planets 
similar to Earth. But how do we go 
about finding them? 


Planets are a natural part of 
star formation. As huge clouds 
of gas and dust swirl together 
like cosmic hurricanes, planets 
form out ot the leftovers orbit¬ 
ing the star. Like our own solar 
system, closer-in planets tend to 
be smaller and made out of iron, 
rock, and water. Planets (ike Nep¬ 
tune and Jupiter, forming farther 
away from their star, are larger 
and made out of ke and gas. 
When searching for Earth-like 
planets, it is the smaller rocky 
ones that we aro focused on. 


HABITABLE ZONES OF STARS 


One of the critical components 
for life is water. The best place 
to find planets with oceans and 
lakes is in an area called the 
habitable /one. This is the dis¬ 
tance from a star where water 
can exist as a liquid. Think of a 
star as a campfire. The bigger 
and hotter the fire, the farther 
away you want to be, or you gel 
way too hot. With a smaller, 
cooler fire, you move closer in 
to slay warm. Like you with the' 
fire, that just-right space away 


from a star makes planets an 
ideal temperature for water, and 
so also for life. The distances 
separating stars and the planets 
In their habitable zones also 
determine how long it takes 
the planet to orbit around the 
star. Located ?3 million miles 
(150 million km) from the sun. it 
takes Earth 365.25 days to com¬ 
plete one orbit. But Earth-like 
planets orbiting smaller stars 
may take just a lew months to 
complete one orbit. Think of how 
many more birthdays you could 
celebrate on worlds like that! 


First, forget the big, hot 0, B, and 
A stars. Like big gas-guzzting 
cars, they burn through their 
hydrogen fuel too quickly to sup¬ 
port life. In just a few hundred 
million years, they blow up or turn 
into black holes. No time for life 
to get started here. Medium-size 
F and G stars, like our sun, and 
smaller K stars are much better 
choices. They shine for billions of 
years. Tiny M stars bum for 
trillions of years. 
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HOW WE IDENTIFY 

. ALIEN PLANETS * 


I n the movies it's easy! The aliens always come to us. Arriving in big 
ugly spaceships, the first thing they usually do is start blasting away 
at our cities. Don't they have anything better to do? Luckily for 
us, no real alien invaders have come to vacation here yet. So, if we 
really want to know if aliens exist out there, how do we find them? 




ET—TEXT HOME! 

Our first attempt to locate alien 
life began in the 1960s, when 
astronomers turned radK> tele¬ 
scopes toward space to listen 
for signals. Since then, we have 
listened to millions of stars hoping 
to catch an alien TV show like 
Idol or the latest alien pop music. 
So far, we've picked up nothing Not 
even a tweet! 




WOBBLY STARS 

Our first success in find mg poss>tXe 
alien planets came using instruments 
that measured How much distant stars 
wobbled m space. When planets circle 
ther atam, they pull on them, causing 
the star to wobble back and forth The 
first new pianets found this way were 
the size of Juprter and Neptune Today 
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EVERYBODY SAY CHEESE 

The latest way to fmd planets is to take 
their picture with a telescope. This can be 
difficult because stars are realty bright, 
and planets are quite dim. The glare of the 
star can tide the tiny planet. But, if we put 
a small round disk in the telescope that 
, blocks out the brighter starlight... Bingo 1 
we can see a planet lace this red-colored 
gas giant (bviowj located 230 light-years 
from Earth. With bigger telescopes, planets 
wil be easier to photograph. 


r 




Ever watch bugs fly around a light at rvgtrt? 
This is another way astronomers find new 
planets. They measure the brightness of 
a distant star and then wait for a planet 
to cross m front of ft like a bug When this 
happens, the starlight dims slightly. Bigger 
planets cause stars to dim more than smaller 
planets. How often the dimming takes place 
reveals the orbit of the planet too. 
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What types of 

EARTH-LIKE" PLANETS 
ARE WE LOOKING FOR? 


HABITABLE PLANETS 


A habit able planet or moon is a world 
whore conditions support life over 
long periods of time. These worlds 
fall into four bask categories: terres¬ 
trial Earth-Uke planets—both Earth- 
size and larger (super Earths)—with 
oceans and continents; more arid 
Mars-like desert planets, water worlds 
completely covered by oceans; and 
Europa-ltke planets with deep oceans 
covered by a shell of thick ice. 


5nlt. Our n**xt- 
id lifeless. There 
isfcf Jupiter's moon 
Aes of Saturn's moon 
Piefliversity and variety 
iosA ble intelligent life on 


VOLCANOES & EARTHQUAKES 


arth is the only planet we know of that ha 
door neighbors, Venus and Mars, are bajj* 
may be creatures swimming in the oi 
Europa. or sliding around the frozen metfu 
Titan, but neither of these moons will hg 
of life found on Earth. To find planets wffl 
them, we must travel to the distant stars 


Most people do not wont rattling 
earthquakes or rumblmg volcanoes 
popping up in their front yards. But tor 
life to surwwe on a planet, volcanoes 
and planet quakes arc a good thing. 

On Earth, the land we live on b made 
up of large continental plates that 
float over the ocean bottom Where 
different plates crash together, cartoon 
dioxide trapped in rocks and scashotls 
gets buried deep underground. This 
helps maintain our moderately warm 
atmosphere. Too little carbon dioxide in 
the air and a planet freezes; too much 
and the planet cooks. Earthquakes 
and volcanoes, caused by these plates 
smashing into each other, are part of 
this life-protecting process! 


AN OXYGEN-RICH ATMOSPHERE 


Take a deep breath. Now let it out. 

You Just inhaled Earth's unique 
atmospheric mix: 21 percent oxygen, 

78 percent nitrogen, and 1 percent 
other gases. The most important, 
oxygen, keeps us alive. Without it, living 
celts cannot change food into energy 
And here's the funny part. Oxygen does 
not occur naturally here on Earth. Green 
plants create most of the oxygen we 
breathe as a waste product. So an alien 
planet with oxygen m its atmosphere will 
have something resembling plants living 
there too. The presence of oxygen will be 
the best clue that a world has life on it. 


HOW OLD ARE YOU? 


Neptune 


When it comes to ice cream, age 
doesn’t matter. Everybody likes it! 

When we search for life on other planets, 
age does matter. It took V/ 7 billion years 
for intelligent life to develop on Earth. 

On planets much younger than Earth, 
we might find single-celled plants 
and bacteria but nothing skateboarding 
or playing video games. On planets 
billions of years older than Earth, life 
may be coming to an end. As sun-like 
stars grow older, they get hotter. As 
they get hotter, they get biggor and 
turn red. We call them red giants. They 
swell in size and cook their inner plan¬ 
ets. When searching for life in space, 
astronomers look for planets about the 
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IRON CORES & MAGNETIC FIELOS 


SIZE MATTERS 


Volcanic e-upti 


You cant feel the protect we magnetic shield 
that surrounds Earth, but IX weren't there, 
we wouldn't be here either Gonerated by 
Earth's molten ron cone, this magnelrc field 
protects us from deadly solar radiation. When 
a monster solar flare blasts off the surface 
of the sun. our magnetic field deflects it like 
Iron Man’s metal suit. When this happens, wc 
see aurora dancing across the night sky. For 
life to survive on an alien world, it will need a 
protective shield like ours. 


At 7,900 miles (12,700 km) in diamef er. 
Earth is the perfect sue for life Planets 
smaller than Earth may not have enough 
gravity to hold an atmosphere. The air 
on these worlds would float away tike a 
helium balloon. Planets four times as 
large as Earth turn into frozen balls of ice 
and gas like Uranus and Neptune. So, the 
size of a planet matters when searching 
for alien life. 


Continental 

pait* 








SWEET Mystery of uft 

HOWDOWE FIND YOU? 


A re you ready for this? There is more to life than what we see 

around us. In fact, there may be more critters living in the Earth's 
crust than on the surface. On Earth, microbes live in our bodies, 
inside rocks, deep in the crust almost a mile (1.6 km) underground, in 
the clouds above our heads, and even on spacecraft launched into space. 
Once life begins, unless you melt the planet down, it is almost impos¬ 
sible to destroy. Even after our sun turns into a red giant and bakes the 
surface of Earth clean of all life, microbes will continue to survive hidden 
deep unaerground for billions of years to come. 



LIFE BEGINS SIMPLE 

The oldest fossils on Earth reveal that 
life began as sngte-celled organisms 
that evolved to more comp Lex forms over 
time. Since the tows of physics are the 
same everywhere in the universe, we 
expect this partem c* smpl© to complex 
life wilt happen on alien planets too 



CXjmg the frst 4 billor years on Earth, 
nothing exciting walked flew, or swam 
in the seas. Then, at the end of a terrible 
«ce age just 260 million years ago, the 
advanced complex lifo that includes all of 
us suddenly became pan of the landscape 
of life on planet Earth. 



AU forms of We need energy to survive. 
The food we eat supplies the energy we 
need to grow. Rants taka in sunlight and 
need minerals absorbed from the soil 
and water to grow. Their leaves contain 
the pgment chlorophyll that captures 
sunlight and turns it «nto energy Plant 
leaves are green solar cells- Put a plant 
In a dark room and ft dies. An-mals eat 
plants to gain the chemical energy stored 
in them. On Earth, plants and animals 
are dosely connected m the energy 
cycle On alien planets, wo expect to 
see simitar rolationshg>s. 


BIGGER BRAINS NOT NEEDEO 



RULES OF LIFE 

All living things have special senses to protect 
themselves Some trees know when insects 
are munching their (eaves and produce poi¬ 
sons to stop them. Bats emit squeaky sounds 
that bounce off of insects to locate them in 
the dark. Bumblebees see ultraviolet light 
that helps them select the flower with the 
best pollen. Butterflies have magnetic wmg 
scales that look Irkc shmglcs on a roof to help 
them navigate long distarKcs. Snakes hove 
heat sensors on the* tongues to locate prey 
*1 night The aliens we meet will have special 


Everybody knows it is our fog brom that 
mo*«s us special. On Earth. it r s cool to be a 
brained But big brans are not a guarantee 
fdr survival. Bacteria and plants have no 
brains and they aro the oldest living life on 
Earth. Starfish and jellyfish don*t have brains 
and they do just fine. Worms and insects 
don't have much in the thinking department 
but they have been around a long time So, 
really, brams are not that big a deal when it 
comes to survwal m the universe. They just 
make you more interesting to talk to. 
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S iluriana Isigh-LUR-ee-ana) with its copper-colored moon is a 
young super Earth covered by a sparkling blue sea. Located 30 
light-years from Earth, this water world has almost twice the gravity 
as home, so take your time exploring. If you weigh 75 pounds on Earth, 
mr your weight will double to 150 pounds here, which will definitely slow you 
R|*lown. The air on Silunana is breathable but contains less oxygen than we 
are used to. Located closer to its star than Earth is to our sun, the air is a 
a sweltering 110°F[43°C). Wear your cooling suit when venturing onto land! 
» While hiking, you will encounter sharp black volcanic nocks, a few black 
Sand beaches, and large pools of fresh water. The only sounds here are 
the winds, lightly falling raindrops, and ocean waves crashing against the 
rocks. If we went back in time and visited Earth 450 million years ago, life 
would look a lot like what we find on Siluriana. A few million years from 
now, the planet’s expanding continents will become home to life that has 
migrated from the ocean onto land. 


TYPE OF PLANET 
DIAMETER OF PLANET 
GRAVITY 
AGE 
ORBIT 

LENGTH OF YEAR 
TEMPERATURE RANGE 
TYPE OF SUN 


SUPER EARTH 
11,800 MILES (18.990 KM) 
2* EARTH 

4 BILLION YEARS OLO 
92 MILLION MILES 
(148,059 MM KM) 

299 DAYS 

•S'TOIIO-FWTOirei 
YOUNGER G STAR 




The emerging volcanic rocks 
are sate to walk on. Vile greenbags 
abound—tall plant-like creatures 
tiled with a tool-smelting slime 
that can sting for hours. Do not 
collect them without wearing 
carbon gloves. Waterchirpers 
feeding on green bags can bite but 
typically scurry back into the water 
if approached. Listen tor their 
high-pitched songs, which sound 
almost tike sparrows' calls. 
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MEET THE ALIEN 


L ike people, habitable 
planets go through a 
series of changes in 
their lifetimes. Earth-like 
planets begin as molten rocl* 
that eventually cools down 
Escaping steam during this 
cooling period condenses 
into rain that fills the 
ocean basins with water 
Volcanoes rising out of 
the seas help build future 
landmasses or conti¬ 
nents. On Earth, oceans 
now cover 71 percent of 
the surface However, 
Siluriana is younger than 
our planet and future 
continents are just form¬ 
ing. so nearly 100 percent 
of its surface is covered 
with water. On Earth, life 
onginated in the oceans and 
eventually migrated onto 
land This same pattern is 
now happening on Siluriana. 
So let s go swimming and get 
ready to say hello? Just what 
types of alien life might 
we find here 7 



BIG BLUE MEANIE 

Big blue meames are blue-black 
In color, stand almost 6 feet (2 mj 
tall, and look like a cross between a 
daddy longlegs and an Alaskan king 
crab. They live on the ocean bottom 
and rarely venture into shallow wa¬ 
ters. Using pairs of internal organs 
to pass electrolytes back and forth 
inside their bodies, they generate 
electric currents that can be fatal to 
their prey and to humans 


GREENBAG 

Somewhere between earthworms 
and bags of green burning slime 
ki appearance, greenbags are 
animals, not plants. Inching slowly 
out of the water, they shoot out 
threads of protein glue that bind 
them to rocks. They feed on the 
small scraps of food left behind by 
the more mobile waterchirpers. 


MOHAWK 

Mohawks can reach 7 feet (2+ m) in 
size They resemble water-breathing 
turttes without shells. Their name 
comes from the deadly poison spines 
on their backs that resemble the 
popular Native American haircut. 
White mohawks swim, these spines 
Lay flat When threatened, they jut 
straight up. defending the mohawk 
from attackers. 


WATERCHIRPER 

Scurrying across the rocks like mice, 
walerchrpers are the first large 
creatures to ventiao out of water onto 
land They trap seawater inside their 
bodies, which surround the gills they 
stiU possess. It's almost as if they are 
wearing survival space suits too. Ther 
name comes from the funny sounds 
they make while eating. 
































EON THE 


A young arrowhead 
about 30 feet (9 m) 
in length is learning 
a painful lesson. Believing 
he has an easy dinner in 
sight, he zeroes in on an 
alert mohawk. One bite of 
those poison spines, however, 
and the arrowhead has lost 


the battle—although he will 
live to find a safer meal. 


At this point in time on 
Siluriana, the oceans are 
the playgrounds for life. 
There are no large 
creatures roaming the 
newly rising continents. 
There are no plants or trees 
growing or creatures flying 
in the skies. All that will 
come later. For now, it's the 
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^3md forfnation on water plan**? is 
-a long, slow process that continues 
fc. throughout the planet’s lifetime. 
Some newly discovered Earth-si« 
planets are covered completely 
by oceans and don't have any Lind 
on them. On these worlds there 
may never be intelligent creatures 
that use technologies bite we do, 
because it is reetty difficult to light a 
fire or plug «n a loader underwater! 


Activar Windows 

lr a Configuration de PC para 











« 1 ' * 


!• % 



Warm air healed by its sun 
rises on the dayside ofYetnbs 


and Hows toward the dark, 
cooler adc of the planet In 
turn, frigid air from the 
nigtelqide rushes in lo replace 
the nsmg warm ak; Tlw 
resods m constant winds 
and tornadoes where cold 
and warm air meet along the 
twilight ring of this planet 



/V/BAR5& 

mm 

A I first, Yelrihs-57e (yell-rise) looks tike Earth. But look closer It 
w * r m - L has purple oceans and pink clouds. This shift in color comes 
from the tiny red dwarf star it orbits. About one-sixth the size 
of our sun, red dwarf stars shine for trillions, not billions, of years. 
Cooler in temperature, their habitable zones are much Closer in than 
ours. Earth's habitable zone is 93 million miles (149,668,992 km) 
away from our sun. Orbiting a more 18 million miles (28,968,192 km) 
^ away, Yclrihs has become tidally locked to its star, just like the moon 
is to Earth. Because it spins once every time it orbits its star, one side 
of Yelrihs is always in daylight and the other side is always in dark- 
* ness. Circling around the middle of this world from north to south is a. 
200-mile-wide (322 km) ring of land and water that is in constant twi¬ 
light. Even though a year is only 49 days tong, day and night last forever. 
On Yetrihs, there are no seasons, no sunrises or sunsets. The closer 
look shows Yelribs-57e isn't like our bountiful Earth at all! 


\ TYPE OF PLANET 

O’AMETER OF PLANET 

7,000 MILES 111,265 KM) 

GRAVITY 

Ob EARTH 

AGE 

8 BILLION YEARS 0L0 

ORBIT 

18 million miles 


I28.Y68.192 KM 

LENGTH OF YEAR 

49 DAYS 

TEMPERATURE RANGE 

•»TT013CrF|-2rT054Xl 

l TYPE OF SUN 

RED DWARF (M STAR) 
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Faintly visiMe on the night- 
»de of Yetrihs is a polar c* 
cap the size of Antarctica. 
Timed red by its dwarf Mar. 
the oceans appear purple to 
our eyes, and the clouds and 
sky look pink. It is just a bit 
smaller than Earth and has 
less gravity as wetl. 
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MEET THE ALIENS 


M ost visitors from Earth think 
of Yelrihs as three different 
planets. There's the sun-facing 
side with shallow warm seas and sun- 
blasted deserts. And there's the dark, 
frozen backside of the planet. But it is 
the ghostly twilight ring around this 
planet's middle that most visi¬ 
tors like to explore. 



L X* 


WINDCATCHER 

Windcatchers twist and turn in the 
breeze like giant celestial k/tes. 
With 30-foot 19-ml wmgspans, 
they can stay aloft for weeks. 

Adult windcatchers arc easiest to 
approach when their young arc 
hatching and rising into the sky. 
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PREENCATCHER 


Little preeocaTchcrs seem to be 
harmless. They dart around the 
ground in small groups searching for 
glowpops. The chief food of netsenofs. 
preencatehors secrete an acid that 
will eat right through your space suit. 
They make lousy pets. 


Standing nearly 8 feet (2.4 m) tall, 
netsenefs are safe to approach when 
they are damped on a rock. When 
standing, they can move quite quickly 
and lash out with spikes on the ends 
of their tentacles, leaving a painful 
wound that takes weeks to heaL 


NETSEREF 


Gtowpops look like tny spiny shrvnp 
that pop when pxi catch them between 
your fingers. Their green glow is 
caused by a chemical reaction insde 
their bodies, similar to that of forties 
back on Earth. Catch them in a con- 
taner and they wil glow ter weeks. 


r 

GLOWPOP 





















LIFE ON THE SURFACE 


H ere in the twilight zone 
of Yelrihs, plants do 
not look like the foliage 
hack home. Earth grasses 
and trees absorb red and blue 
wavelengths of sunlight for 
energy and reject incoming 
green light. Plants look green 
to us because green light is 
bouncing off the leaves back 
into our eyes. On Yelrihs, its 
star sends out energy mostly 
in infrared light instead of a 
rainbow of colors like our sun. 
Infrared energy is a form of 
light that our eyes cannot 
see but that we can feel. 

(When you open the door to 
a hot oven, the heat rushing 
out is infrared energy.) Our 
sun sends out infrared 
energy, too—it causes sun¬ 
burns. Here on Yelrihs, infra- 
, red light makes plants appear 
black instead of green! And 
creatures with infrared eyes 
see this world quite differently 
from the way we see it. 
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Wntonng into the dark nightside 
of Yelnhs, a net&eref uses infra¬ 
red sight to pierce the darkness 
and identify an unsuspecting prey. 
Meanwhile, m the distance, a twist¬ 
ing tornado has just dropped down 
onto this eerie landscape. 
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Chaos is one of eight moons 
orbiting the blue ice giant 
planet Wakanda. which * 
means ^muUipUcattofT in 
Sioux. Vivid auroras dance 
across the night sky gener¬ 
ated by a strong magnetic 
field that protects Me from 
deadly radiation from both 
Wakanda and its distant son, 
a very hot F star. 


.awEim. 


T his is a world where you never know what will happen next. 

Technically, Chaos isn't a planet. It is a moon orbiting a giant ice 
planet much like Uranus and Neptune. Ice giants are incapable 
of supporting life even if they form in the habitable zones of a star. But 
their moons can. If they are big enough to hold an atmosphere like Sat¬ 
urn's moon Titan, they could be crawling with life. Orbiting a hotter F 
star. Chaos is located farther away from its sun than we are from ours. 
Why is it named Chaos? On this lush tropical world, there are issues! 
Giant planets are natural magnets for comets and asteroids zipping 
their way through soLar systems. Being a moon around one of these 
space magnets means you frequently get hit too. Giant planets also 
tug on their moons with gravitational fields. These interactions result 
in sporadic rumbling moon quakes and violently erupting volcanoes on 
Chaos. Add meteorites crashing down from above onto this continu¬ 
ously changing landscape and there it is—chaos. 


TYPE or PLANET 
DIAMETER Of PLANET 
GRAVITY 
AGE 
ORBIT 

LENGTH OF YEAR 
TEMPERATURE RANGE 
TYPE OF SUN 


ROCKY MOON 

7.1 W MILES 111,45* KM) 

.7. EARTH 

4.1 BILLION YEARS OLD 

47 OATS AROUND CE GIANT 
411 DAYS AROUND SUN 
40T01WF lAS°T043*C) 
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Tidal forces between Wakanda 
and Chaos create ocean 
waves over 60 feet (18 m) 
taU. To escape the crushing 
force of these watts of water 
crashing onto the shoreline, 
beachnoliprs ride the ocean 
waves inside self-inflating 
crash balloons. Like the 
airbags in a car, the balloons 
soften the Mow when waves 
break on the beach. 
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MEET THE ALIENS 


ARTIPOD ----^ 

What's that smell?! Ending a scant 
similar to the nectar of fungoHjs, 
clever am pods are hunters that posi 
tion thcmsctos near fungo*fe and 
wait tor an unsuspecting antfla to 
stray into their trap Within minutes, 
a struggling antllla can become a 
satisfying snack tor an artipod! 


JT 


ANTILLA 

Antillas are 10-foot tall [3 m) 
creatures that move very quickly 
through the jungles loUownq 
invisible odor traits left behind 
by advance scouts. Ferocious 
warriors, they protect the tun- 
goids from predators. In turn, the 
fungorts produce nectars that feed 
and nourish antillas. 


7 ' , 


FUNGOID 

Fungotds are more similar to 


animats than plants. They Uve 
almost completely underground, 
reaching daunt mg sues 400 to 
500 feet (122 to 152 ml in diameter 
Creeping stowty through the soil, 
they send runner shoots out ahead 
that anchor in the ground and 
propel their bodies forward. They 
teed the antillas protecting them 
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GREENSKIN f f 

Greenskins are simitar to Earth's 
salamanders and are masters at 
camouflage Standing nearty 7 
feet [2* ml tall, these cold blooded 
creatures lay eggs in ponds and 
streams that hatch out into young 
greenskins. Although they may took 
a little like humans, they do not use 
tools or make any sounds to 
communicate with one another. 


L ighter gravity on Chaos 
results in creatures that 
aro taller and thinner. 
They can also move more 
rapidly, so be watchful when 
exploring during the day. 
Because Chaos is so warm, 
animal life has no need to 
generate body heat like mam¬ 
mals do back on Earth No 
warm-blooded creatures have 
evolved here. When a*r tem¬ 
peratures cool down at night, 
life moves a bit slower as body 
temperatures decrease too. 
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LENGTH OF YEAR 
TEMPERATURE RANGE 
TYPE OF SUN 


fter nearly 8 billion years of radiating sunlight the life-supporting star 
that planet Monos orbits is dying. In these last few million years, it has 
grown steadily hotter as it runs out of hydrogen fuel. Now on Moros, 
oceans are dramatically receding and visibly turning brown from all the du^^ 
in the air. Its grand rivers are withering and the atmosphere has become 
unbearably hot and brutal Once lush, this world is now transforming into a 
global barren desert. Sand dunes and bare rock now shape the landscape of 
this changing world. Water on Monos is dangerously scarce. Creatures here 
have adapted by evolving new methods to protect themselves from the intense 
heat and diminishing water supply. Many venture out only at night or burrow 
deep underground to stay cooL Some store water like a cactus does on Earth. 
Armed with insulating shells and thick skins, alien life valiantly survives. Here 
on Moros, we are getting a glimpse of our own fate. In the next few billion 
years, as our sun begins running out of hydrogen fuel it will grow hotter and 
begin transforming Earth into a world much like Moros. 


A massive sandstorm dears 
down on a starcroeper that 
has discovered a pocket of 
water hidden beneath the 
sand. With its body now 
inflated like a water balloon, 
it cannot move fast enough 
to escape and witl have to 
wait out the storm. 


Moros h .r planet that is 
growmtpold. Like all living 
thinqs, planets have life 
spans too Most Earth-like 
worlds experience a period 
of about 4 to 5 bAlion years 
for life to flourish before 
rising temperatures cause 
plants to start dying oft. 
Soon, the am mail, that rat 
the plants disappear too. In 
the very end. the last to go 
are the tiny bacteria. 


ROCKY SUPER EARTH 
12,450 MILES (30.094 KM) 
2.1* EARTH 

5.9 BILLION YEARS OLD 
94 MILLION MiLES 
(151.378.334 KM) 

390 DAYS 

85* TO U0*f (29* TO 40*C! 
OLDER G STAR 









H ere on Monos, the pull of gravity 
is twice that of Earth. Watch 
out—this means your Earth 
weight is doubled here, and you didn't 
even have that extra piece of pizza 1 
Always wear your gravity-assist suits 
while hiking this vast terrain. Aliens 
here have bodies that are more 
compressed and lower to the 
ground than creatures back 
home (another by-product 
of super gravity). Most 
awaken and mobilize 
between sunset and 
dawn Here we see two 
interesting examples of 
radial symmetry Both 
starcreepers and tnpids 
have bodies that radi¬ 
ate from a central point, 
much like a slarfish. On 
Earth, this body type is 
only found in the oceans. 




ibalonesare highly Intelligent 
d big! Comparable in size to smalt 
jpharts. they have thick shells, 
lich protect them from destructive 
raned and gamma rays emitted by 
ires's dying sun. Nomads of the 
sert. they feed Uke mos<**to«s 
stancreepers filled with water, 
ey live longer than most aliens and 
mmumcat® through their feet with 
v-frequency sounds that travel 
derground for miles. Humans can't 
ar these sounds, so we m«s% all the 


WABALONE 

Wabalooes are highly intelligent 
and big! Comparable in size to smalt 
elepharts. they have thick shells, 
which protoct them from destructive 
infrared and gamma rays emitted by 
Morcs’s dying sun. Nomads of the 
desert, they feed Uke mosqixtoes 
on starcreepers filled with water. 
They live longer than most aliens and 
communicate through their feet with 
low-frequency sounds that travel 
underground for miles. Humans can't 
hear these sounds, so we miss all tho 
goodwabalone jokes* 


M 







CAVE CRAWLER 

Cave crawlers are scavengers that 
In* m deep underground caverns 
and tunnels to escape the rising sur¬ 
face temperatures. They are roughly 
the size of soccer balls, and their mut 
tiplc eyes can see in near darkness. 
They also have a nasty b*te 




STARCREEPER 


Because of its radial shape Hike spokes 
on a bicycle tirei you might mistake a 
starcreeper for a starfish stranded in 
the desert. Underneath its arms are 
tiny probes that penetrate deep into the 
sand searchng for water, ff it finds a 
pochct of wafer, ft draws it up and stores 
it inside, much like a desert cactus. 





















LIFE ON THE Sj^RfACE 


ost of the larger 
inhabitants, including 
the trees and plants of 
this expiring world, perished 
long ago. Only the toughest and 
best adapted creatures remain 
now This is a world running 
in reverse and for the years 
to come, only the hardiest will 
survive. The forecast is gloomy 
for the future of life on Moros, 
but this is the natural course of 
alt Irving planets, including our 
own Earth 3 billion years from 
now. On Moros the golden age 
of life is now reaching its end. 
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As lightning illymmatcs the sky, 
a group of wabaloncs begin their 
nocturnal forage for food and water. 
In the distance, two younger ones 
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magine two alien worlds, slightly younger than Earth, occupying the 
same habitable zone around the same sun-like star. In 2013, astrono¬ 
mers made the first discovery of such a system—named Kepler-6 2e 
and 62f. Our two planets aro called Venera and Arclandia. There are only 
2 million miles (3,218,608 km) separating them, or a little more than eight 
times the distance between the moon and Earth. If you were to fly in an 
old moon rocket, you could make the run from one to the other in 12 days. 
Both of these worlds shine brightly in the night sky, but for different rea¬ 
sons. Closer to its sun, Venera is shrouded in thick, bright sun-reflecting 
clouds. It also rains a lot on Venera. Farther out, where it is colder, sun¬ 
light reflects from the dazzling white sheets of ice that cover the land¬ 
scape of Arclandia. Imagine Venera and Arclandia as twins, where one 
lives in the tropics and the other at the North Pole. 


Radar probes placed in orbit 
around Venera use pulses of 
energy to penetrate the thick 
clouds and monitor the surface 
below landmg on Venera can 
be tneky. The top cloud layers 
np along at almost 800 miles 
11,288 kml an hour On the 
surface, visibility is considered 
good if you can see 20 feet 
(6 ml in front of you! 


ROCKY WATER WORLD 
11,300 MILES (18,184 KM] 
INEARTH 

4.3 BILLION YEARS OLO 

94 MILLION MILES 
1151,278,334 KM) 

388 DAYS 

-25* TO AST (-32* 70 7“C| 
0STAR 


ROCKY WATER WORLD 
8,900 MILES (14,323 KM| 
la EARTH 

4.3 BILLION YEARS OLO 
92 MILLION MILES 
(148,059,448 KM) 

220 DAY5 
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N estled just inside the 
outer limits of its 
star's habitable zone. 
Arclandia is an Earth-like 
planet of sweeping expanses 
and radiant natural beauty. 

Life here resembles creatures 
from Earth's long-ago ice ages. 
Gravity’s forces are a bit stron- 
ger than back home, resulting 
in aliens with larger legs to 
help support their weight. The 
six-legged animals here are an 
evolutionary response to a more 
powerful gravitational field 
Here we also confront the most 
ferocious and cunning beast of 
any planet, the arctic dregaes. 


SEAPUP 

Seapups are friendly beasts with a 
fun sense of humor. What looks tike 
a big pink tongue hanging down in * 
front is actually a pair of curted-up 
feelers with sharp little side hooks 
used to spear small ofeakis in the 
water Do not be surprised if you 
turn your back while exploring and 
feel something ticklmg you. They 
seem to enjoy doing this to humans 
and each other over and over again. 


L 


ARCTIC DREGAES 


The arctic dregaes IDRA-gusJ is an 
agile, warm-blooded hunter, capable 
of outrunning any human being. 
Larger than a m mi von and weigfcng 
up to 600 pounds (272 kgL its golden 
head plate can delect vibrations 
caused by distant movements 
Incredibly, this brute can pick up the 
footsteps of a mouse-six* creature 
300 feet 1*1 ml away. If you see one, 
do not move! 


GBAKI 

Obakis are ten-armed shape shifters 
Devoid of a skeleton, they can 
assume nearly any shape, both in 
the water and on dry land. In water, 
they secrete a milky substance that 
serves as a fishing net tor catching 
prey. Each of their arms has a mouth 
at the end of it, and nows of light- 
sensing eyes line these arms. 



Thunderbeasts are muscular sis* 
legged creatures that stand 14 leet 
(4 ml tall and wo«gh nearly 2 tons (13 
tonnes) when fully grown. Females 
are much larger than males and have 
massive spited horns. The females 
watch over herds of smaller males to 
protect them. Males are easily tdenti 
tied because they lack the female s 
powerful horns. 
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THUNDERBEAST 
















LIFE ON THE SURFACE 


A seapup sits on an ice floe, 
feasting on a freshly caught email 
obaki. Clearly visible, its two blue 
lung sacs act as sea floats while 
angling. On dry land, they deflate 
and align close to Its body, much 
like a life jacket. 


moons 


pod ("hex'' means six and 


"pod“ means foot) is that any 
stress on its leg bones due 
to stronger gravity is spread 
out, tfltereb^re^cingihe ' * 
possibility of breakage. 






































MEET THE ALIENS 


Fenera was named after 
the Russian spacecraft 
that landed on Venus 
in the mid to late twentieth 
century. Thick clouds cover 
both Venus and Venera, but 
liquid oceans and cooler 
atmospheric temperatures 
make Venera habitable. Here 
we find enormous land 
animals reaching dino 
saur proportions and 
weighing several tons. 

Flying creatures, 
resembling multi¬ 
headed birds, can 
stay aloft tor days 
in this thick atmo¬ 
sphere. Venera is 
a dramatic world 
where even the 
clouds are alive 
with microscopic 
microbial life 



IBONG 

1 bergs are bird (ike creatures that 
change colors as they fly. Ecologists 
believe the color shifts are used as 
a means to communicate with one 
another WVth 12-toot |4-m) wing¬ 
spans, thair multiple heads spit tinry 
balls of fire at ther prey, hitting them 
up to 30 feet (9 m) away. ^ 


CONEHEAO 

Concheads are sooal creatures 
standing almost 10 feet (3 m) tall. 
Like dogs, they have a remarkable 
sense of smell. Scientists bebev* 
their main mode of communication 
is through odors exchanged between 
them. When approached by humans, 
they can become quite agitated it we 
forget and wear perfume or cologne. 


KASA OBAKE 

Kasa -obakes. the Japanese name for 
an ancient creature that looked like 
an umbrella, taste and oat decaying 
matonal through their feet They 
have no mouths. They wear their 
skeletons on the outside of their 
bodies in the form of lightweight 
round shields that are made out of 
tightly wtwen strands of hair. 










LIFE ON THE SURFACE 

ife on Venera is hand 

for humans to adapt to. 

Steam rising from 

fissures in the ground shows 

JH 

Venera is still volcanically 
active. Rain falling continuously 
makes this world of ghostly 
wonders bleak and wet. 

Shrouded in thick fog and 
swirling clouds, nothing stays 
dry for very long. Life-forms 
here don't depend upon eye¬ 
sight like humans do. It's just 
too cloudy to see anything. 

Instead, other senses guide 
their lives. Some creatures 
use sonar to find their way 
around, like bats and whales 
do. Others, called "smellers,* 
have unbelievably sensitive 
noses that reveal their world 
to them in much the same way 
Ithat eyes do for humans. 



Ambling across a barren rocky 
canyon, an older temmet, with a few 
broken spines, searches for water. 
Some of these qentle giants reach 
50 feel (15 ml in length and weigh 
more than 70 tons (18 tonnes) The 
spikes on their backs an? not hr 
protection, Instead of depending on 
eyesight, small pulses of radar are 
sent out from the tips of the spikes 
to help them visual** thor way 





















The ortrtof Hypnos 
resembles a Hula-Hoop 
somebody stepped on! As 
it swings dose to its star, 
Hypnos picas up orbital 
speed before rooming back 
out to the odder reaches 
of its solar system. On its 
closest approach, it is about 
the same distance Earth is 
from our sun. At its farthest 
point It would reach near 
the orbit of Ceres m our 
asteroid belt. 


S leepy Hypnos is a planet that goes silent for three years before rt 
suddenly awakens with the arrival of spring. Then, as if wonderfully 
refreshed, it quickly thaws and flourishes in vibrant summer weather. 
Much too quickly, fall arrives and Hypnos slips back into a deep, cold, undis¬ 
turbed sleep. These radical changes are due to the unusual orbit it has around 
its star, instead of a circular one like Earth's, Hypnos has a long elliptical orbit, 
a result of a collision with another planotary body when it formed. Since there 
are no gas giants like Jupiter in this solar system to stabilize orbits, the odd 
annual trek It makes around its sun remains unchanged. In winter, thick ice 
forms on top of the oceans and lakes, sealing everything in underneath this 
arctic surface. Very few creatures on the surface remain active during this 
chillingly cold period. However, some have found a unique way to deal with 
these extreme environmental changes. Like a caterpillar transforming into a 
butterfly, they alter their shapes and become something new and different. 


TYPE OF PLANET 
DIAMETER OF PLANET 


SUPER EARTH 


LENGTH OF TEAR 
TEMPERATURE RANGE 
TYPE OF SUN 


16.211 MILES (26.009 KM| 
2.1m EARTH 

7.2 Billion years old 

64,239,000 MILES TO 
241,771,000 MILES 
1106.601,337 TO 400.356. H 6 km| 

1,099 OATS 
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Long-awaited spring 
arrives on Hypnos as it 
quickly shakes off its cold 
winter coat. Ice sheets give 
way to splashes of blue and 
green as tar as the eye can 
see. Hypnos is renewed. 
Gone are the freezing 
temperatures. Every vista 
is now filled with fresh 
sounds of life awakening. 









g the long winters, ocean- 
rrung marmltts are the 
iry food source of icecrawters. 
t their entire lifetime in less 
12 hours, marmites ere the 
fst-lived creatures on th#s 
t. They are bom and grow old 
9 the sun sets. You can say life 
flies by quickly for mamwtes. 


ICECRAWLER 


: . 


Resembling giant slugs, icccrawlers 
ore one of two separate creatures 
that change with the harsh winters 
and brief summers on Hyp nos. They 
possess unique biological charac¬ 
teristics. In wintertime, the fluids n 
their bodies contain a high degree of 
glucose, or sugar, that acts tike the 
antifreeie in car radiators. This ftuid 
keeps them from freezing too 


As te mp eratures start to rise and 
energy denied from suntght increases, 
the thick outer skin of the icoerawtor 
turns into a rigid outer shelL Inside, a 
mraculous transition is taking place. 
Wthn 48 hours cracks will appear 
in the shetTs hard exterior and new, 
spindly legs w*l jut out Crowing slowly 
from its alien cocoon, a gort) emerge*, 
ready to ocpehence life during the 
warmth of summer. 


T he Latin word 

"metamorphosis" means 
many forms or visible 
changes in an animal's 
appearance. Here on 
Earth, butterflies lay eggs i 
that hatch as caterpillars 
who then spin cocoons 
and emerge as butter- 
flies. On Hypnos, there 
is a creature that demon¬ 
strates a different type of 
body change. It survives the 
long winters in one form, 
and as spring arrives, its 
body splits apart to reveal 
a profoundly new form By 
fall, a hard shell forms, 
cycling it back into its winter 
survival shape. 


MEET THE ALIENS—SPRING 



GORB 


Red-colored garbs—the summer- 
timo version of icecrawters—are 
ten-legged and quick, and they can 
move in almost any direction. They 
convnucvcate using an Intricate 
sign language, The«r eyes can see 
things moving at speeds that a 
human eye cannot detect. When 
they communicate, their limbs move 
so fast humans cannot see them. 

So, do not bother to ask for fractions 
on Hypnos. 


S weet summer is short 
on Hypnos 1 Ice fields 
and frozen lakes melt 
rapidly, becoming bright fields 
of green- and maize colored 
alien flowers and grasses. 
Once awakened from winter 
slumber, this planetary land¬ 
scape bursts forth lightning 
fast into full summer. 



Windwalkers are the butterflies of 
Hypnos. Instead of wings, they have 
two flexible air sacs inflated with 
hydrogen gas. Skillfully surviving 
the winter by staying sealed In egg 
cases inside the ice, they Ml the 
summertime skies of Hypnos like 
party balloons. 

L J 
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M A Ahite clouds of hatch- 
ing smits draw the 
W J attention of emerg¬ 
ing windwalkers on this warm 
summer day. Everything on this 
world has evolved toward rapid 

' t r' , K r 

growth and frenzied feeding in 
preparation for the long cold 
winter ahead. On Earth similar 
climates unfold in Alaska and 
Patagonia, but not on such a 
planetary scale. This is a world 
of two seasonal extremes—one 
a color-splashcd summer, and 
the other a dark and desolate 
winter where ice storms can 
rage for months. Host visi¬ 
tors from Earth arrive during 
the busy spectacle of changes 
between spring and fall. 






* 
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Not to be left out of the activities, J J 
plants undergo rapid growth spurts • * 
too. In a matter of hours, melting 
ice-cloaked valleys bloom into tush . 
green panoramas where ruby- 
topped podtree* shoot up at a rate 
of 6 feet (2 m) a day Landscapes 
photographed in the morning change 
remarkably by early afternoon. 
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The odd-stuped alien 
space station looks down 
on the vast array of green 
IK tunnels leading to 
caverns deep beneath the 
surface of Chronos. Like 
a round ball with brightly 
lit windows, this planet 
travels through space 
illuminated by red clouds 
of hydrogen gas instead of 



hronos is the last stop on our cosmic journey, and it may be 
the strangest of alt the alien planets we’ve encountered. In our 
quest to explore Earth-like alien worlds, Chronos is something 
we didn’t expect. Instead of biological creatures made of flesh and 
blood, here we find creatures made of spun metal, ceramic glass, and 
glowing energy fields. They are living machines and something beyond. 

They survive on a dark world with no sun to warm it. There are no 
oceans or plants. It is a planet of bare rock and ice. A dose encounter with 
a gas giant planet ages ago pushed Chronos out of its orbit, sending it 
hurtling through space all alone. For biological life, it was catastrophic. 

For intelligent synthetic life, it made no difference. This is a world 
inhabited by artificial life-forms that merged with intelligent biologi¬ 
cal organisms in the distant past... something scientists predict may 

happen someday to the human race. The vast reservoirs of energy that Catastrophes h<ippen PVen t0 

power this world are located near volcanic vents or deep underground. planets looming Large in the . 

Even without a sun, artificial life survives in our universe. ***• a ***“'*9 size 

planet sends rrooos crashing 
into Chronos. Ejected from 
its solar system and now 
traveling inrough space all 
alone, Chronos demonstrates 
how resilient life may be out 
there among the stars. 
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T he universe was born 
out of the big bang 
13.7 billion years ago. 
The first wave of life based 
on biology may have emerged 
quickly, within a few billion 
years after this cosmic event. 
Life on Earth appeared much 
later, around 4 billion years 
ago. The first wave of life in 
the universe was certainly 
composed of chemical protein 
chains that merged together 
to form simple units that 
reproduced, took in energy, 
released waste products, and 
responded to outside stimuli. 
On Chronos, we have uncov¬ 
ered the second wave of a 
life in the universe. This life 
is artificial and the next step . 
beyond biological life. 


WALKING RAINBOWS 

So much of this (world is a mystery 
to us. Walking rainbows appear to 
be made out of a liquid that changes 
shape and color spontaneously They 
interact with the master orbs in 
ways we don't quite understand. One 
theory is that they are young master 
orbs. Another theory says they are 
master orb pets. What do you think? 


ROCKET POD 

Besides plentiful single-celled bac- 
teria-size life-forms living in the sod 
and rocks, rocket pods are the only 
surviving tMlogieal life on Chronos. 
When touched, oval pods launch into 
the air with a bang, landing up to halt 
a mile 10.8 km) away Upon impact 
baby rocket pods spring to life. 
CAUTION: Do not stand in front of a 
rochet pod to test this out! 


ROBOORILLER 

Almost 7 feet (2* ml tall, robodrill- 
ers are robots that relentlessly 
mine their world for precious budd¬ 
ing materials. When one breaks 
down, repair robots appear to fin it 
moments later Uke worker bees in 
a hive, they ace all interconnected to 
some central controlling computer. 




MASTER ORB 

Master orbs are the life forms that 
control everything on Chronos. On 
first encounter years ago, they were 
extremely curious about humans and 
spool hours circling around m mbair 
examining our bodies. Some even 
shape-shifted, forming arms and 
legs that mimicked our bodies. Soon 
however, they lost interest. They do 
not pay any attention to us now. 














. ^ ^FE ON THE SURFACE 


hen Chronos was 
discovered, the 
grand mystery was 
trying to determine what type 
of life we had stumbled upon. 
The second mystery was 
what were they doing to their 
world? Chronos is riddled 
with thousands of miles of 
tunnels and mine shafts. But 
why? The answer is stunning. 
The inhabitants of Chronos 
are turning their world into* 
a steerable spaceship that 
will take them to destinations 
somewhere else in the uni¬ 
verse. The first artificial life 
we've discovered in the 
cosmos is on a mission to 
travel the stars, and we 
don't know where they are 
going—not yet! 







CONCLUSION: FIRST ENCOUNTERS 


Traveling more than 26 
trillion m4es (42 trillion km) 
through space, the first 
interstellar probe from 
Earth arrives at the Alpha 
Contauri system, which is 
composed of three suns, 
not one. Zooming past an 
Earth-size planet orbiting 
the orange colored star 
Alpha Centauri 6 , two 
robotic explorers jet away. 
Their mission: to beam bade 
the first images of alien life 
from this cool outer planet. 


ometime this century, an begun. The spirit of humankind ~ 

- . interstellar spaceship bound * propels us to answer one of the 

' for a distant star system * * , most profound questions ever 
, * may become a reality. To find other' asked: Are we alone? Designing 
Earth-like planets that can support spacecraft to reach the stars wilt 
• life, we must search far beyond our be a remarkable technical achieve- 
own solar system. Scientists are , ment. The length of the journey will 
• now discovering new Earth-like • be so long that it may be measured 
planets at a rapid rate, and eventually in decades or centuries. Yet that will 
we will detect life on one of them. be the cost of discovering who our 
With this discovery, the greatest neighbors are and just how diverse * 
adventure in human history will have life is in our Milky Way galaxy. 

. ’ _ . : *-• ^ •. 
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JERIALS AN 0 TOOLS 


• ■ 


ITWNO HATH 


HOW TO build • 

»0UR OWN ALIEN 


Next ©etail your alien. Your toob do not 
need to be anythin special. The most 
useful instruments for smoothing, blend- 
ing, and texturing (either when the clay 
is soft or baked) are smalt and medrum- 
sizc aluminum knitting needles. You can 
also use toothpicks, old combs, darning 
needles, pieces of wire, or‘anything else 
you com© across to texture surfaces. 


\f 

WmaT S 


When your figures are formed, place them 
*• in a gloss or aluminum dbh and bake at 
275 tt F (135*0, but no higher, for one hour. 
8e certain to get permission to us© the 
oven! After an hour, turn the oven off and 
let the clay slowly cool inside the oven. If 
you take it out while it is still warm, it may 
bend or break. 


1 to 2 PCUNQS {Q.5 to 1 KG] POLYMER CLAY (pwr cftrcc »f tutors) 
ALUMINUM FOIL 

TMIN BE AOtNG WIRE [fler lag*. arm*, and ta<U) 

SHALL WIRE CUTTERS/8UTTER KNIFE 

ROLLING PIN or PASTA MAKER 

TOOTHPICKS or LARGE OARMING NEEDLE tor teturintl 

RULER 

WHITE WATER SOLUBLE MULTIPURPOSE GLUE 
ACRYLIC PAINTS 
PAINTBRUSHES (wnMl and 
REFERENCE BOOKS (cr yaei ornn 


First, form your clay into figures. You can 
roll your clay out into thin flat sheets by 
using a kitchen rolling pin, or evon a pasta 
maker, which works great on clay. An old 
butter knife is handy for cutting clay into 
smaller pieces. 


T ry your hand at creating your own 
alien! To create some of the aliens in 
this book. I used potymer clay. This 
material is non-toxic, washes clean with 
soap and water, and is easy to work with. It 
comes in different colors and stays pliable 
for weeks, turning hard only when baked 
in the oven. Then it can be sanaed, carved, 
and painted with acrylic paints. 


After it coots, it’s time to decorate and 
paint. If you wish, you can glue on pieces 
of any material to bring your alien to hfef 
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9 SETTING 

First you must condition the clay. Kneed 
it together with your hands for a few min¬ 
utes, or run it through your pasta machine 
15 to 20 times to make it soft and pliable. 


Use a sheet of aluminum 
toil 1?" wide by 16" long 
W&f (30 cm a 40 cmj and 
f J crumple it up into a ball 

1 as tightly as you can. Roll 
# * the ball firmly against a 

tabletop or use a small hammer to make 
it round and smooth. 


5 MAKING THE BOTTOM RING 


U_ 

Press small pieces of 
I clay around the foil 
ball and blend them 
f <n yoor thumbs 

1 until no aluminum foil 
^ * is showing. Blend the 
edges with your fingers to smooth them 
out. When completely covered, apply a 
full sheet of clay as a wrapping layer over 
the top of the first layer, blending in the 
edges. Smooth out any lumps or imper 
lections by rolling it gently on a tabletop. 




Cut six equal rectangles 
of clay from o W-thick 
(3 mm) sheet approxi¬ 
mately 1.5" by 5 M 138 
mm x 127 mm) and roll 
each one between the 
palms of your hands into an extended egg 
tapered smaller on one end. These will 
become your six legs. 




m 







■*1 Cut a piece of clay W* 

■J by V* (12 mm *25 mm). 

Roll it between your 
J palms into a thin rope. 

O Circle the rope on the 
bottom part of the body 
ft as shown. Using your 
I knitting needle, blend it 
a into the body. Cut two 1" 

I (25 mm) squares from 
[J your sheet. Crosscut 
them to make four tri- 
angles. Gently placo the 
I four triangles around 
I the rim and blend Ihem 
I in with your knitting 
r) needle. Pinch the edges 
of tho tour triangles so 
the edges taper and are 
not flat where you cut 
^ them. Gently curt lhe 
edges in a bit, like pet - 
/ als on a rose. 

HE BOTTOM RING 0 • 

\ Cut another piece W 

1 4 by 2" (13 mm x 51 mm) * 

I from your sheet, and 
I roll it between your 
I palms into a thin rope 
approximately Vk" (3 
| mm) thick. Cut off 
I the pointed ends V* - 
I (20 mm) in length. Roll 
I the remainder again 
I botwoen your palms and 
cut off the pointed ends 
x again, so now you have 
four tapered ends Gen¬ 
tly place them inside the 
ring as shown and use 
your knitting needle lo 
blend them in. 


7 TEXTURING THE LEGS 

- Cut six pieces of bead- 

ing wire approximately 
i 3“ (76 mm) in length. 
Using your fingers, 
\\W lightly coat the wires 
with while glue and set 
them aside to dry. With another piece 
of wire, a knitting needle, or toothpick, 
make texture marks around tho edges 
of the legs so they have little folds and 
wrinkles like carrots. After the glue has 
dried, carefully poko tho wires through 
each leg. leaving approximately (10 
mmj protruding from the thicker end. 

8 ATTACHING THE LEGS 

Insert the leg wire and 
press tho top of the leg 
onto the lower part of 
the main body Make 
another long thin rope 
of clay and wrap it 
around where the leg 
joins the body. Using 
your knitting needle, 
blend tho rope into the 
leg and body, smooth¬ 
ing it out until the ioint 
lines disappear. Attach the second leg 
in the same way opposite the first Now 
comes the tncky part. Holding the body in 
front of you, mark two more points with 
the tip of your knitting needle equally 
divided where the other two legs will go 
on both sides. Now. fill in tho remaining 
four legs, two on each side, and clip off 
the ends of the wires protruding from 
the tips of the feet. Turn your alien right 
side up and set it down so it stands on a 
tabletop Gently bend and move the legs 
untdyour creature looks straight. 


9 MAKI 

flpmi From a variety pack 
I cf coloreo clay, roll a 
V O 1 piece of red clay into 
!■! 1 a rope about Vu" 

(5 mm) thick and 
cut off three pieces 
approximately Yu* (5 mm) long. Roll 
two of these between the palms oI 
your hands into double-pointed egg 
shapes. Roll the third piece into a 
round ball. Place ail throe into a glass 
pan and bake for % hour. When they 
are completely cooled, position them 
onto the head of your alien and push 
them down into the soft clay. 


Now we're going to 
I make eyelids. Once 
again, roll a long 
1 rope of clay between 
I 1 the palms of your 
hands and place 
two pieces around 
I each eye. With your 
toothpick, blend alt 
WjjL V the edges in so they 
» H form top and bottom 
™ eyelids. Now go back 
and retexturo the body of your alien 
as well as the legs. Ybu can drag a 
toothpick or comb across the body to 
make wrinkles. Carefully place your 
alien on a folded up dish towel or old 
sock, making certain you don’t bend 
the legs. Place it in the oven and bake 
at 275®F (135*0 for one hour. When 
the baking time is up, turn the oven off 
and lei your creature cool so it doesn't 
break or crack. 


11 PAINTING THE ALIEN 

^ There are many different 

BBV techniques to painting 
21 clay sculpture. You can 
make o very thin wash of 

kdWK) acr yl' c pai nT siowty 
build up colored layers, 
waiting for each coat to 
dry before applying the 
* V next ft is a good idea 
1 to bake up a couple of 
£ scrap pieces of clay to 

experiment on before 
painting your sculpture. Fdr this alien, I 
applied a solid coat of black. After it 
dried. I painted turquoise stripes with a 
small brush, lastly, using a stiff brush 
dipped in the tiniest amount of titanium 
white, I lightly dry*brushed the red 
eyeballs and added blue pupils with 
the tiniest of brushes. 


1 ) 
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David Aguilar »n Ns studio 


T hat is a great question! 

As director ot science 
information at the Harvard* 
Smithsonian Center for Astro¬ 
physics in Cambridge, Massachu- 
setts, rt is my job to publicize and 
create images for newly discov¬ 
ered exoplanets, track discoveries 
reported by other organizations 
including NASA, and attend inter¬ 
national science conferences. So. 
writing an exciting new book like 
this was a natural for me. 

To help create the ptanets pro¬ 
fited in this book—each modeled 
after real planet discoveries, but 
expanded into a fully imagined 
world—I spent months reading 
scientific papers posted in jour¬ 
nals online and meeting with 
experts In the field. Dr. Lisa 
Kaltenegger, exobiology expert 
from the Max Planck Institute in ’ 
Germany, assisted me in nar¬ 
rowing down the parameters 
for these eight alien worlds. We 
talked for hours about how much 
gravity each world would have, 
what orbit it would be in. how big 
it might be. I also consulted with 
Dr. Ray Jayawardhana. Canada 
Research Chair in Observational 
Astrophysics at the University of 
Toronto, who helped me narrow 
down the ctimate conditions on 
these worlds. For the biologi¬ 
cal aspects and possibilities of 
life. I consulted with Dr. Dimitar 
SasseCov, director of the Origins 
of Life Initiative at Harvard Uni¬ 
versity; E. 0. Wilson, professor 
of biology at Harvard University; 


Freeman D/son, retired professor 
of theoretical physics at Princeton 
University; and Andrew Knoll, 
professor of natural history at 
Harvard University. And, of course, 
I read every new book written 
by the top scientists in the field, 
including James Kasting, Peter 
Ward, Ray Jayawardhana. Dimi¬ 
tar Sasselov. Sara Saager, Neil 
Comins, Freeman Dyson, Ray 

Villard, and Joel Garreau. 

-. . ** # • 

But how did I make these aliens? 
In my art studio. I used a com-, 
bination of techniques to make 
these creatures come to life. 
Soma were glued together out 
of styrene plastic. Some were 
sculpted out of polymer clay. 

Then they were digitally photo¬ 
graphed and detailed using a 
computer program called Pho¬ 
toshop. It took hours to digitally 
add skin textures, colors, alien 
eyes, etc. Next, I digitally painted 
the backgrounds and added the 
aliens to them, much like they do 
in Hollywood movies. 

What I accomplished was a book 
that applies the best science we 
have to a largely unknown canvas— 
the realm beyond our solar system. 
This process of scientifically based 
speculation created imagined 
realms that could actually ex¬ 
ist. As odd as some of these alien 
environments and the life-forms 
that inhabit them look. I am cer¬ 
tain even stranger things exist out 
there! This is your passport to the 
miracles of life in the universe! 
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GLOSSARY 


HOW THESE PLANETS WERE NAMEO 


I ASTRONOMERS Scientists who study the 
I dimensions. povlUort, and motions of the 
ft universe and the objects In <t such as stars. 
I planets, nebulae. and galaxies. 

I ATMOSPHERE he gave:. and ‘*r‘ 

I surrounding a celestial body, held in place 
I by that celestial body's gravitational fieid. 

I AURORA A.n atmospheric phenomenon 
I in the polar regions of Earth that appears 
I as vivid bonds of light in the sky. This phe 
■ nomonon is caused by co4lrs*ooa between 
I etcctncalty charged particles from the sun 5 
I solar wind smashing into Earths upper 
I atmospheric gases. These collisions release 
r photons, or particles of light 

I BIOtUMINESCENT Living organisms 
I emitting light as a result of an organic 
I chemical reaction. 

CHLOROPHYLL A green pgment found 
I n plants, and some algae and bacteria, 
ft that is essential to photosynthesis—the 
I production of energy from light 

; ELECTROLYTE A solution or molten sub* 

I stance tnat conducts electricity by way of 
I electrically charged particles called ions. 

EJtCPL AHET5 Planets that orbit a star * 
a solar system other than ours. Our solar 
ftyitem ncludes the sun and the planets 
that orbit it including Mercury, Venus, Earth. 
Mars. Jupiter, Saturn, Uranus. Neptune, and 
' the dwarf planets (Ef is, Pluto, and Ceres) 
and even some asteroids and comets. 

FOLIAGE The abundance or presence of 
leaves, flowers, and branches 

GAMMA RAYS Photons of penetrating 
electnynegnetn radiation with wavelengths 
shorter than about one-tenth of a nanometer 

GRAVITY The force that pulls matter 
toward the center of the Earth or any large 
L celestial mass. 


HABITABLE ZONE lometlmes called 
the ‘Goldlochs ione.' this ts the 
specific region around a star where it rs 
theoretically possible for a plan*? to 
have sufficient atmospheric p-esaure to 
maintain liquid water on its surface 

hexapod ‘Viar»mal with stx feet 

ICE AGES Cold periods ir Earth s history 
charactered by ertenswe glacatian m 
the Northern Hem spTmcp fne rnost re¬ 
cent ice age ended about 10,WO year* ago. 
OumQ tt>is last tee age great sheets of 
xe up to 7 m-les 13 km| ttx<k covered most 
of Greenland. Canada, and the northern 
Utvtrd States, as well as northern Eumpe 
and Russia. 

infrared The part of the eipetromag- 
netic spectrum vwth a longer wavelength 
than hght but a shorter wavelength than 
radio waves These wave-lengths are 

"visible to the raked eya. 

LK5HT-YEAR The distance light 

traiels m a vacuum n on* year 
It equals 5.878623.373,ISA mites 
19.460.730,472,581 kroj, It is used as a 
measurement for distance in space 

RADIAL SYMMETRY The body strucn.ee ot 

an orgarwn where a vertical cut through 
the center ot the organism in any two or 
more places would result in two halves 
tlxat am mirror images of each other 
Thlnk of a wheel a flower, or a see urchin, 

SOLAR FLARE A sudden, violent 
•vplovon of energy that occurs n the 
sun s atmosphere rear a sunspot 

SONAR The emission of sound waves to 
detect the positron of objects. Examples 
cl animals that use sonar are dolphins, 
whales, and bats. 


. 


N o planet outside our sotar system has 
a proper name. Instead, eioplanets are 
cataloged by the sky survey that found 
them, the number assigned to the star m the 
survey, and a letter of the alphabet indicating 
in what order they orbit the slar. For example, 
a planet found with the OGLE (Optical Gravi¬ 
tational Lending Experiment) might be known 
as OGLE-45c This means if is the 45th star 
in the survey and the planet Is the second 
farthest away from the star. The letter V* 
counts as Ihe star. If our sun were star *65 on 
the OGLE list. Earth would be listed as OGLE- 
45d. Exciting, huh? $jnce alt the planets in our 
solar system arc named after Greek gods, I 
mostly stuck with that idea for my exoplanets, 
evOn though l was tempted to name one of 
them "Wayne.* 

I deeded to give my planets real names. Many 
cxoplanets known today do resemble my planets, 
only mine have names you can romembor 

5ILURIANA was named after the SAurian 
geological period on Earth, when life in the 
oceans was just beginning to move onto land 
This started about 443 million years ago 
Siliridna is younger than Earth. 

YELRIHS 57e is a.made-up survey name and 
the planet is the fourth planet from the star, 
just like Mare. 

CHAOS is the Greek name for the place 
of disorder.. . exactly what is happening 
on this planet* 

MOROS is the Greek god of doom and fate, 
ft tits Planet Mores is slowly dy«ng. 

VE Nl HA was the name the Soviet Union gave 
to their Venus landers 'Venera'* moans Venus. 

ARCLANDtA is a made-up name I always tiked 
the symphony FtotiodK* vo I joined ‘ Arc 4 ’ from 
urctx and ’ landia,* a Finnish word for land, 
together. 

MYPNOf* ty the Greek word tor sleep. We 
use it ig the word "hypnotize* which means 
sleeping white awake. 

CMRON05 was the Orecfc Father of Time 
The artificial We on thi% planet is going to 
exist tor a very long time. 
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Your mission is to answer the burning question 
shared by all Earthlings. 

ARE WE A|.ONE? 



First, consider what forces shape life: gravity, 
atmosphere, temperature, and more. Gather clues from 
Earth to support your theories about how life could 
form. Next, find new worlds and assess their 
potential for supporting alien life. Are they in the “just 








